
THIS REPORT HAS BEEN DELIMITED 

AND CL„ARED FOR PUBLIC RELEASE 

UNDER DOD DIRECTIVE 5200,20 AND 

NO RESTRICTIONS ARE IMPOSED UPON 

ITS USE AND DISCLOSURE, 

DISTRIBUTION STATEOT k 

APPROVED FOR PUBLIC RELEASE; 

DISTRIBUTION U.NLIMITED, 



SECURITY 
MARKING 

The classified or limited status of this report applies 

to each page, unless otherwise marked. 

Separate page printouts MUST be marked accordingly. 

THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF 
THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE LAWS, TITLE 18, 
U.S.C., SECTIONS 793 AND 794.  THE TRANSMISSION OR THE REVELATION OF 
ITS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY 
LAW. 

NOTICE: When government or other drawings, specifications or other 
data are used for any purpose other than in connection with a defi- 
nitely related government procurement operation, the U. S. Government 
thereby incurs no responsibility, nor any obligation whatsoever; and 
the fact that the Government may have formulated, furnished, or in any 
way supplied the said drawings, specifications, or other data is not 
to be regarded by implication or otherwise as in any manner licensing 
the holder or any other person or corporation, or conveying any rights 
or permission to manufacture, use or sell any patented invention that 
may in any way be related thereto. 



Ä 

F^ 

Norton Exploratory Research Division 

NATIONAL RESEARCH CORPORATION 

70 Memorial Drive 

Cambridge, Massachusetts 02142 

I- i 
CJ : 
_ i r 

QUARTERLY LETTER REPORT 

COVERING 

May 16, 1965 - August 15, 1965 

THERMOCHEMISTRY OF SELECTED COMPOUNDS 

Mr. Ludwig Fasolino 
El 4-5400 Ext. 320 

Contract Number:  Nonr-3608(00) 
ARPA Order Number:  33-61 
Project Code Number:  3910; RR001-06-02 
Contract Date: 15 September 1961 
Expiration Date:  14 November 1965 
Contract Amount:  $283,979.00 

Approved by: 

len H. Keough    C) 

Reviewed by 

Allen H. Keough 
Research Associate 

Frank J. Sviomone 
Contracts Manager 

Submitted to; 

Advanced Research Products Agency 
The Pentagon, Room 3D-159 
Washington 25, D.C. 

Attn: Advanced Propellant Chemistry Office 

September 10, 1965 

f SEPgll^S 
SIL 

aii Si 
3^4 Ö 

f-.^g'iainBi-'caeäjg^^a^^^g 



MAJOR ACCOMPLISHMENTS 

A. Aluminim Borohydride Hydrolysis 

In this quarter we have continued to investigate the 

hydrolysis of aluminum borohydride with the vapors of water and 

hydrochloric acid, independently.  In the latter case, (vapors 

of hydrochloric acid as the reactant) the generated heat data has 

become quite consistent. However, analytical determinations of 

boron and evolved hydrogen have continued to be low by an amount 

ranging from 10 to 20% of theoretical.  In an attempt to verify 

our findings on these low values of boron, we sought the assistance 

of the Olin-Mathieson analytical laboratories in New Haven, Connecticut 

and their findings were in agreement with ours. An aluminum analysis 

was also made at Olin-Mathieson, buc this was found to be greater 

than 100% of theoretical. This again is in line with our earlier 

findings, and it has since been found that the presence of hydro- 

chloric acid in the bomb reacts to a slight degree with the bomb 

producing nickel ions which yield a high "aluminum" analysis. We 

have in this laboratory removed the interfering ions by a mercury 

cathode technique and the subsequent aluminum analyses have all been 

close to 100% of the theoretical amount. The mass spectrographic 

analysis of the evolved hydrogen was made at the Olin-Mathieson 

Company and a trace (0.1 mole percent) of pentaborane was found in 

the hydrogen. We have recently set up a more rigorous method of 

boron analysis. The apparatus is constructed of quartz and the 

method is that of the Chapin distillation. Although the procedure 

is more tedious, it is generally acknowledged as being more reliable. 
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Towards the end of this quarter we have begun to re-examine the 

products of the reaction of aluminum borohydride with water vapor. 

The boron analyses are beginning to appear to be much closer to the 

100% of the theoretical value. The hydrogen, however, is still low 

but to a less extent. We will continue to emphasize the analyticAl 

support work with regard to this compound and its reaction with 

the vapors of water and hydrochloric acid vapors, respectively. 

B.  The Hydrolysis of SAP 

Samples of SAP were prepared in a nitrogen drybox and 

these samples were allowed to react with water. Nine determinations 

of the heat of hydrolysis of the SAP material were made. The result 

gave a A H of -54.4 ±1.4 kilocalories per mole. This uncertainty 

is equal to twice CN-. Analytical analysis of the resultant solution 

has shown the anion to be quantitatively intact. The cation, 

however, has been shown to break down during this reaction yielding 

a substantial amount of nitrogen gas. As yet, we do not have a 

quantitative number on this nitrogen but we are planning on getting 

that in the near future. The nitrogen determination was detected 

by the Olin-Mathieson laboratory by mass spectrographic methods. 

Other constituents of the cation have been quantitatively determined 

in this laboratory. We are seeking from Aerojet General a related 

compound the study of which may be helpful in gaining data with 

regard to the cation of the SAP compound. 

PROBLEMS ENCOUNTERED 

None. 
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ACTION REQUIRED BY ONR 

None. 

FUTURE PLANS 

With regard to both the reactions of aluminum borohydride 

with the vapors of water and hydrochloric acid, respectively, and 

the reaction of the SAP compound with water, we plan on concentra- 

ting our efforts on the analytical phases of these reactions. 

Once having cleared up the mass balances of these reactions, we 

will return to recheck the related heat data from which we may 

then calculate the heats of formation of two compounds, SAP and 

aluminum borohydride. 


